This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Korean Patent Abstracts 



(11) Publication No.: 2001-0086099 
(43) Publication Date: September 9, 2001 



(21) Application No.: 2001-7007305 

(22) Application Date: June 12, 2001 

(86) Int l Patent No.: PCT/JP2000/07147 (87)lntTPublication No.: WO 2001/27600 

(86) Int'l Patent Date: October 13, 2000 (87)lnt'l Publication Date: April 19, 2001 



(54) METHOD FOR INSPECTING SURFACE OF SEMICONDUCTOR WAFER 
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An inspection method for detection method for detecting particles adhering to the surface of a 
semiconductor wafer of defects, e.g. SF, mound, dislocation existing in the vicinity of the surface 
of a semiconductor wafer accurately at low cost regardless of the skill of an inspector comprising a 
step of scanning the wafer surface with a laser beam, a step of receiving light reflected or 
scattered by the wafer surface by means of a plurality of light receiving systems having different 
light receiving angles, and a step of determining the shape and kind of a defect existing on the 
wafer surface based on the radio between the intensities of light received by the plurality of light 
receiving systems. 
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LSI f-S) #713 Wr*$6\] av^^i $l|ols) a <3 u> S ig eHMI ^flsRr ^ ^ ^^El « ^-(o]S r , 



f^Efl, «VE3) ^|ols]^ S^a}^^ ^#s]^ *)^( Light Point De feet (LPD)) -2-5.^, ^S.^] ®}o]v\ ^■ 
2] Jf a]-3>Em ^-zl-o|^.4, £ig a] ^bJ-o] ^ a^^, +3.^*], shallow pit) ^ 

(°l*r, ^Itt S-^-sH -§-<>l^Ji «-)°l o| ^, aj- 7 ] "-ai-oi^^ ajioisjs^oflAi a-s. ^ 

7K(100)flMs|] ^, ^-£r ^ «7l[(lll)^ol3l]S7.i ( o^s)^ s^L^H^ ^3. ^>?}-*§ 

n 13-^21 q#o) j2.fi- ^o. l-s. [(1 oo)$l)ol3il] ^, ^ zl <ti-!f2j ^^-ol ^fi ^[(nD^ols] 

1^1 ^-S^cf. 



3rr ?H M]-^-3)^x]uJ., <f-2floj 3]ol3)£ig^ ^A^^oflA^, Sfl o] 5^ S o^ o] ^ #^-g- ^A}^ , ^-7] 31 



fr» ^-isl-^ ^^cfl ^^$))ol3i)o)] o^^a^ t^e]#j!). Grown-in7i^-(COP)4s] ^-^1-, A^^S] ^ 

°1| cfl^H Grown-in7j*vcq n)e ^^•o.s.a-] ^.^(IHIiii)?!^^ S]^^-e]sl 7V^^°1 ^.Jisl^^nl-, 

o) ^-^^§1-71 <q&o\], Grown-in^«-(COP)42l -g-e)^ ?^>cffe ^o] ^.tgsfl^o.^, £ Grown-in^ 



<H)3l^^ fliolajoil 5>1<H^SJ ^*^«-(SF : Stacking Fault), P>^r = , f-(<>lsK 

?Mfe JBL^ 0 6 ^^ ^a o v^. 7 Mj1 o| fe ^ £ ojc^. 0 | S ol^H, q#o_2. g-B]^]-fe « G >^^ g-e)St-l-o) ^ ^Jofl 
Sl *t -M"7^*V 5Jl5acf. 



0 1# #^-21 $«ioil cflsflA^, o4T*-efl»aoi|^fe ^7]-7i^^Bl^(AFM : Atomic Force Microscope) ^ ^ 

■T-H a* *l|0l3t|j[^0)l 5i<HAi, -O-Al -O] ^7fl*>^ 2)-a^^l-& ^#S>7,1 O^O.^ ^Sjjl, Ol 

^^r ^1-^, O] Sf. ^ f-Ol ^7fl5>^ ^-iO)! AFM a^i-a- S^] ^rO.^ °>€4. 0l» ^^^lfe H o V ^^ ^ 

%A ^-SLS. 5>2, 7flcf7> SW^A}?} 0>U|7l^ sM D i *)«Mg 7>^©1 ol 7 | nfl^l, S.^ ^| 
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( B§D#14*£( 0 tHHM 3.3) S_ ^iS4°lS4* ^40}, s-Ajofl 0)4^ 44^1-1- ;g44^ 4^)°1 ^)-8-5lSJcf. 



efl°]^a^ 1^^-7)1°]:^- Aj-g^ 4^5)^ ^^HS-Tr &§<y*> ^A>o)SOljl, O] S$<a^> ^Afol 

2^ ^4 *g4°ll 2lsH *J*fl Afol^Sf^ 37l ] 4-g- ^^-A>ol^c,l e7l§>^ ^4 ^-e^t* 43 

^ *hh^ 4^71- 4°} 44. a, 4e]#4 ^4-1- .2.4 ^Aj-oj 40^=4 4e)44 ^ -tls]^^ a|*Hgi# 

34 d 4o).7Mfe ^o]s\s] tfl^sK^Dtl-fbHl *3 »1S ^lfe 34 4 

7fl» 4-H 5U4. a, ^HHl 2]^. a-Al^-^^oflA^, -f Al ^ ^A^o] ^-Bj-g- Jg7>*>^ ^4 go^ 4£)JL, 43 
4 ^ 3.^5] ^tfl# ^Efl3)-Jl 5U4. 



#A1J^ 4^ 

4 4^4 43 4^4 444°} O]^-^^ 3 ^.S., «>£Sfl $flol3E)S^ofl Jf44 4^44 siM^^ e«o v< Hl # 

*flsHr ofl^cfl 3^«|°1*H 5tt°H3 f-, 4-^ £4 54>Bulk 43 Grown-in^^- 43 433#, 4| 

Sl^AI flo]*^ olo^o] «-3V4El#2f SF, 43($»&) 43 44 44. 43413 4^1 44 

s^ss ffls ^ <Ufe SK£*1| 3133X^3 333^* 3^«Hr 3-i- 43^l 43. 

3"3 43* 333 l^ 0 )] 3^3^ 3:51*11 3)33^33 ^Aj-^a)^, $|Ol^S^<Hl 5H°1^^-Aj^- 3. 

Al-*H ^>Al-7ljl, ^71 ?|ol^S^-*S.-?-El^ HVA> ^ A]-^^. ^ Oj^oll cfl^V ^^-4i7f 4^- 

o)]a^ ^^i-ji, o)s- ^^-7j]ofl jU<Ha^ ^^a] .§.<>,] e^4<^ ^olBlfi'S ^ e« 0 Hl ^7fl4^ 

^ Efl ^ ^-^rl- *t4fe s}H 514. 



-SM# ^i^l ^lol^lS^^ ^A>B o V^ (1 )^ ^ ^flollfla^ofl fil)o]7-]^-Al^- 2:Al-4^ -A>Al7lJl, -#7) ^0)4^^ 
^S-^-El «VA> A]-^ ojA>^-o)] cflt!: ^^4£7> 4-§- ^^-TfloflA-l ^^fjl, o] s. iL^o) ^^7)1^) 

o^olA^ ^^j-tUl^cH] e^14^ fl1°lS)a^<Hl ^7H4^ ^tfl ^ ^•'i^7l nfl-g-ofl, ^o) 

o)| 2^4^ 7-14£ ^^"7)14 J1451 ^^-7jl6)]A-1 3#4fe ^^-Al-ol^o,! ^ 4°l7> xl^r ?j-g; «1 -g-t 5tt^, ^ f"^ 
^^r» ^f^l ^^471] ^ a17)1 44- °1 ^-t^: ^^^l Sit!" Kfl-g-ot ^A>S] 7>-§-47l- 7>^4aL, 

St ^Aj-jyoi ^^0,] ^§44 ^rO.^, <?>^51ji, be*!- $l 0 }*\ ^^t 2 -*^^ Jli4, Cfl^-^4^1i£ Cfl 



£, ^- ^^O)] HVi^ ?fl°l5]S^2l ^A>H 0 >^(2)^-, 4!))ol3l]S^0fl eflolX-j^-Aj^- ^AHM ^Aj-Al^Jl, Aj- 7 ) 

*fl °1 21X^3.^ El ^Af AJ-4SV ^ ojA^ofl Cfl4 ^^-4£7]- 4€- 4^rS] ^^l<H]Ai ^4J7, ojs. 4^0) 

^r^H 514^2] ^7)4^ fi§^7|- 44-Ai-oi^o} 401^-?-^, ^loisls^ofl ^^4^ efloiT.^ 4 

3) a ^<Hi ^44^ ^ ^Efl ^ f^ffi- 4f«l-Tr 4s 514. 



4714 4£^1 ^c-lSlS^o] ^Al-4^(2)Sl ?|olB]£^o)] e)lo)^^-4^- ^A>4<^ ^A>47lJZ, Aj-71 ^flol^S^ 

o.s^-Ei 4a> *-a: 444 4*, ^ai-^oi) cH4 ^44^ 4^ 4^^) ^^^HIa-) ^44ji, ois. 4^0) ^4tJH1 
oio^a-isi ^^Tj-^ai^ofl e>)4^ ^§^^1- 44a)-o1s:2) 401^4^, ^lol^a^ ^ a4 efl #711 4^ eiM^ 
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°lsHi&3«fl #7RsRr ^ f-S] ^Efl * #ff--& #1*1-71 nfl-g-ofl, 1^- f-3}- ^SHt ^r*8t ^ SI 

o)l, ^AfSl ^S\-7} 7}^3L, a ^A^S} i^ofl ^^S>X1 go.^, ^Sjjl, BE«- ^ $11 °1 ^ 3 AKH^j-E- o] jt^ 

4)-, $11 o| sl ^ cfl^3Hl-51 ^ o^cf. SL, Af^ofl 3g 7 >§H * €-9-5E SU, ^Af^^r ^ 2iS2l cfl 



BE, -& l^l #€3^ ^S.^] $lHs]&'32l ^a^v^o)-^, a o v 7 i hv^^) ^joisla'aal ^Af^^(i) SE^r (2H1 

a], eflol^S^ q*lSL l«flA> 2^7fl» ^1$ BlMx-l£ig ^Af^J-^s. a|~§-S}^ gj-jj. 54 

4. 

A o v 7l eflol^a^ ^^-TllS-A^ ajoji <yA>^-<Hl cfl*}- t^s. ^Tfls)- jiz|5L ^^-7l)Sl 2^7fl* ^HlS>Jl 

Si °- ■a, ^71 HV£*11 3]°]5m'32l 3Afig-<?](i) Bi^r (2)21 ^Al^ 7HrSl-j7, sflol^a^ ^a>^-^1^ i<y A l- 2^r% 
eflol*l£'S ^A>^-A1» AV^o.S.M) ^AVsiHlr #711 <3*im <t SW. 

BE, ■& t^l ^-flS)^ ^^1] $11°13I1S.^S1 ^A>« 0 Vrt( 4 )0. ^j. 7l ? 4|ol2la^2l ^A>h o V^(1) xJj\7] (3)2] <>1 in 

*>i-Hl XM*1, A o v 7] «V5E*ll ?flol3l7l- ollBieiA| 3)o)3lol 51^- trj-jL 

-& tWl ^S^fe >£.5E*)1 ?llo)5lS^2l ^a}^ o. y <#3L& $llolalS^<H] ^7fl«l-fe %V ^-fr* #1 

% v =r SM nfl-g-ofl, ^o] # ^. 7> ^ h:*v ^^7> ofls!^ aVjESfl $11 ol 311 CH|] ^ ^ oJ4. 

BE, -g- 1W1 ^r^Sl^ h>£S11 ^ 0 1^1S^S1 ^A>Hj-ig(5)^., <#7) wVSE*!) no]j^^s] ^Al-aj-^d) vfl*| (4)^ o]± 
*H-°fl 5U«H-*1. A* ^r^-^)<H|Al LPD(Light Point Defect)el t^ 7 o v £ ^-Sr It 0 ^} S^rAl-olas. s> 

. 2, B* ^zl-S. ^THH LPDSl ^^j-s. ^ a^<yA> ^Aj-ol^s. ^. 7^-f , a, B ^ A/BS. ^^7-1^ ^ 

*121 i^-ofl 21^, =0^ igEfl ^ # = # ^rtsl-fe ^J* -EK 1 ^ XI^. 

^"71 $1M31S'3S1 ^Al-a 0 V<g(5)ol) 21*1-^, HV^^l $)lc»lsla^<Hl 4^1# ^ «V£^11 $flolslaia e«JJ-ofl 

^7fl^ SF, °>^, ^fl -§-31 ^ ^^>7fl ^ Sial, $Hol3l]2l §^3g 7 H- ^^711 ^ 

£, & S^Sl^ «>iESll $|ols|a^fi| ^Al-M 0 V^(6)-8r, Aj-7l *l|olS)a^fil ^A>« 0 V^(1) vfl^l ( 4 )S] - 

«m«>fl 5tt°H. A# Jizl-S ^^"TlHlAi LPDCLight Point Defect)Sl i^<a^> fl^b^l-«>lSLS §1-31, B* ^^5- 

^TiHiA-i lpdsi a^^Ai- ^ava>oi ss . §v , s>7i a io)i e^e>oi -i-Sl ^Hfl ^ Slsfe 
^-^3 *}JL 9X^. 



IS. 1] 



A, B2] ^711, ^fl 




A >B x 1.13 


Stacking Fault) 


A < B x 1.13 


«l(*H^*7l«loi*(^a|.^7|-) 


BOOnm and A >107nm 


nl4iJl75)l^-(hillock, shadow) 


B >160nm and A<107nm 


°l^^(^(±)pit, 1-71) 


#71 OJSI 





aj-71^ wis.*)] ^oisia^si ^av« 0 > ig(6) oil ai*>^, tiv^^i ^^lsls^^l 4hi# 32 m>£511 $)l°l3is^ e« 0 Hi 

^^fl^l-fe SF, *1-£H., ^fl f-21 f-l- ^^711 ^-ff^- ^ 5a 31, ^£^1 $11 ol 31 21 -f-^7}-!- ^^Ml 

?M €4. 



SE, ^- *^ofl ^sq^r HVS511 ^lolsila^o] ^AV>|J-^(7)^r, Aj-7] aV£*fl fllolala^Sl ^A>« 0 V^(l) ifl^l (3)^ 
W ^71 aV^Sfl flols|7> ^^71-^-^ aV^^i $1| ol 31 01 ^J^. m^o S s>ji ojcf. 
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t^ofl ^S^lfe >&£*1) AH^a^S) ^A}^^, ?flols]S^<H] #7.flisHr 1^- f-2)-, ^- ^ 5f B 

ulk #2] Grown-in^l- «*itb 3 *r Si^l 33 ^ D V€ ^£*fl SlHsHi *i-g-^ =^ ojc)-. 

31. -& ««8°fl S^fe ^S.^] $l)°l3)X£2) 3Wa(8)<fr, ^"71 «hE*|| ^°1S1S^2) ^a>h 0 V^( 7 )o1] flo^, A» 
Jlz)-£ 4^7)HH LPDCLight Point Defect) s) ^*?J-£ 3p£ £$<a*F frS4°laa *}JL, B» *)zJ-£ 

3 #4 LPD2) ^^-7j-j£ £^°]x)- ^Al-ol ^ ^-f, A, B £ A/B5. ^°1*lfe ^l^l 2)*H, 

-S-71 «]-£*l] flolstJi^S] ^Aj-Hj.^ ( 8 )oi| Sl*>^, HV£*fl <H«>la|i^oi 4e)# C0P2K a^*^ t ^ * 

£.31 $D«>lsiS^ e«o v Bulk #ofl ^XflsKr Grown-in^^" §--ff^ ^ 5tU, *£.*fl ^^l^^ *^7l-S- 

HI, a s v ^<H| S^Slfe ^£31 «Jo]B|i^S] 3a}>£«](9) ^-71 «Vi*ll ^H^X^S] gAHTOU) uflxl (3) 
(7)3) <Hi=. 5a°H. a# Jlz)-£ 3#4 LPD(Light Point Defect)^ Sf^^) ^4°)SS 

B» *)4£ ^r^lo))A) LPD2) S^«9*> ^Afol^s. *V 3^ *} 7 ) a 2 °fl e7j*H ^ *g Efl $ 

* #»t*H= a -a- ^-3.2.3. sun. 



[S 2] 



A, B^) #71], ^ 


«-» 


A >B xi.13 £^B < 90nm and A >107nm 




A< B x 1.13 


^Voj^^o. COp 


B >85nm and A<107 nm 


S^eU- Bulk ? Grown-in l"f 



#7]$. hv^^i ^)o)3iiS^2l ^^> u o V ^(9)°fl 2)s>^, aVi*)) ?flo}s£ia^<H| s|-E)# ^ C0P2}-, £££3 ^ g 

«tE.3] *)lo]B)a^ Bulk f^l ^flsRr Grown-in^^- 3 sJ-trMl ^ 9iJl, «h£*l| ^0)2) s) ^s§7)- 

* 3 aw* ^ safe 5J01 ^tj.. 



£ 1-Sr, ^:€s)fe ^A)o)| 10)] ^^Ai LPD o^ ^^,1 AFM^-S. ^°]S>^, ^M^# M-B)-^ 

i^o)cf. 



£ 2fe, 


^Alofl lo)) 


Si^Ai 


3#€ LPD2) 


€^ll 




<a<>ii« 


44 v)) ^nl7|AV^lo)cf. 


£ 3*. 


^Alofl lO)] 




LPD2) 


^^11 


AFM^-S. ^2)£) 


°j°im 


«^1^AV^O)c)-. 


£ 4fe, 


*Jah 1<>1) 




LPD2) 


^^11 


AFMAi ^4^1 




44^8 €°)^Af^lo)c).. 


£ 5-fe, 


-a a) on ion 


5U<>1*1 


LPD2) 


^^1 


AFM^.S ^91$: ^^S) 


•a 4* 


«nl^A>^0)c).. 


£ 6^:, 


^^1^1 10)1 


$i^Ai 


LPD2) 


^) 


AFM.O S ^-°J^r ^42) 


^ol]« 


^Dl^Af^oicf. 


£ 7^r, 


^A)o)) lofl 




LPD2) 




AFM^-S. ^-°Jt!- ^42) 


°Joll# 


M-E)-\fl ^n]^A>^o)c).. 


£ 8^:, 


^A)ofl lofl 




LPD2) 




AFM^.S ^42) 


°Joll« 


€°l^A).^lolcf. 


£ 9fe, 


^A)ofl lofl 


ja^Ai 


LPD2) 




^^•i- AFMO.S 4°J^- ^4^1 


■a ofl» 


M-Ef'd! ^°l^A>^lo)c).. 



£ 10£, AH 20)) oio^Al LPD3) ^^1) ^Aj-^- AFM^-S. 3-01 # ^2)o] Oj^s. x4^vfl ^n]7jA>^lo)cf. 
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S. 2°fl 5U°H LPT) 3] <g^-8r AFM5.S. «8«1|«- M"Ef\fl « nj ^ a>^1 o) . 

^ A] a)] 

t^I^ ^^1^ 2^r%A ofl 5U<>H z|z^ LPD1- z}- ^^-^ofl^ ^^^1 LPD^ ^#7j- 

n)-§-.!5_Ji, jiz]-£ ^^•^cHlA^n}- LPD, AAS. ^^HH^V 3#€ LPD, (Jl^-£ *r##5. ^-8r 

Aj-ol^z]- £ ^zJ-je S^°J^> «-^A>ol^) cf-a LPD* ^#(Stti)Sl-Jl, ^ ^^11 ^^-§- AFM A} 

cf^-^-S., AFM -§--8: A>-§-5}-^ ^^jg Aj- 7 ] LPD o] ^ u^o.^ ^z^-£ ^#7fl2|- al^S. ^^-^S)-^ ^-4)-7|j 

cfl, ^z|E ^7fl<4 jiz^-t ^#312] zJzHH Zj#^ S^ 0 J^V «->4-A>ol^2} ^ ^S\-2) o,]3i)ej^ ^olsl 

oil $a°Hir #7) a ^^H^Hl ^A^ $_ 2<*] l4E)-<dl U>2)- z>°l ^-f?- • ^ 31- ^ sa^^f. 

^o-7l 11°JI 2<>IH, A^r ^3HH ^#^1 LPD2] 5f?j4 ^-t+Al-ol^s. q-El-vfljl O.OJ, ^ 

^-^lofl^l 3#€ LPD^l a^<a^V ^Afoi^i. q-El-vflji ojcf. 



^a^J-^H) a}-s|. cf ol nfl-g-ofl, ^^^011 Aj-g-5}^ A ^ B ^ A/B^l A 3H*m'3 i^e)- ^e)- 

^ 71-^Aj^ ojcf. a, <Hl3)@jA| SflolSlS) ^JjLi^ A>o]^7> ofl3)S{A| SJ-^Ofl ^^5>JI o} O.^ ( ( 100) Si] <^1 5] °] 

SF^O]^ cll3llB3jA| nV^O^ o^= ! 4Hfl)> oflsjEMA! ^-^ 7 )- cf^. A ^ B ^ A/B^ StS 7>^^ 



i*VAl^l ^ 7 fl2) ^#7lH 91°]*)2\ A)-ol^n].cf2] LPD^», S£ ^ ^ <^n> ?fl ^ o] 7^ Bjlolx^'?! ^^J-^oll ^ 

^ i^-A]?) £ 7}|s] ^^7^1^ SI^a^ A]-ol^ n >cf*] LPD^# ^ 

<>l£, Aj-71 S 1 -S-7] S 2°fl H-Bl-vfl al-Sj- ^-o], ffls uf-ipcH ^ ^^cf. 



eflol^iS'S ^Apj-^)21 l^Jg-Tll^-g- AV-g-gl-^ ^^£)^r 7|*}-Al-o|i^ a^-y^l- ^Aj-Aj-ol^olJi, iE^^T.}- ^ 
a)s]a^ ^-^c)-. a, ^A]-^ol) sit!: -Sr-M^-f ig-yHlA}^, ^ ^r^^-^ol ^a>^o) -gjofl 3 7l| ^l^)- 

?flo]3l2] cfl^^a)-^ ^«}S>^, ^ ±rx\ U\m ^-fl-o] 5^1^ 7^. 2l-7fll- OVJI 31, ^A>^^ ^~ 



^Al^Eflcnl -aais]^ HViSfl fllo]^^^^ ^Afaj-^^A^, ^ojx-lX^ ^A)-^l# A\^}cx{ LPD oi ^. a fl)o| 

E i« JX^-S ^r^loflA^ov LPD, ^z^S. ^r^-TjloflA^ ^^.^ LPD, (Jl^-E ^r^AS. ^S: 

Q^W^/ziAZ- ^r^-Tj-i ^. o. S §oj^j. ^-^1-01^)^01 cfs. L PD# Al^s].^, ^ aJ^i ^Aj-^. AFM-ir A>^-s>o^ 
^7fls. ^;#?!: ^JJf# d^-o.S.. Aj-7l LPD1- ^^5l§H 1 1 * S 2t A^*}5l, ^7] £1^121 
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*Mj*H *T-&, M^It? #71 Il^I 2°fl i+Ef^ £-fM) 4**, mo]^S.H ^^>^1» *HJ-*H. *|zJ\5E. ^r%7f\ 



SE, °1 ^A^l S]SV ^Jol o>u|7l n fl*°fl, X}&&7} 7}^}^, %*}Q2\ 2l^|£ g^M o>^ 

£ ^aJ-€-§- a}^} sg7>sM Ir ^-S-£. §i<HAi ^a>^^ ^ cfl^- s|« ^ 

^-7i)2l eflolx-la^ Af-g-^c^ 7.]^°- 

eflol^a^ ^Apj-^si ^^-T^isAi aio^i <yA>^j cjsH ^^£7> 4# ^ 7fls] ^7)i» ^lsl-^, £ U-^ofl # 

£. ^Al^EflcH) ^-^5]^ uJ. £S fl fllol^a^o] ^Al^Hgofl 2)s>^, ^.£3. fl) <>1 2] £igo)] ^fls}^ ^ -^2) 

^aHI 1 

A>^.*b eflol^a^ ^A>^-^1 : SP-KTENCORA} ^-zj-) 
2^^- Til 

-M-8-^# : 200mm ^IsqEB^ ^oi^ 
%}o]3] ^^^(100) 

-r tHsI ^ #e)-7iHA-i ?j<h^i LPD 2i a$°j^> «-t_u>oi^ dloiEii- ^elcH, 1 1 ^ £ H M-Ef^ €-^-<H) 5- 
7i3)-ol L p D 2i ^^i ^aj.^. ^ ^b!^Sa4. °)« cflolel^el ^42) <gJfl- sj-7l £ 3<^1 44^4. 

[i£ 3] 
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i^-S. ^r^-^l(nm) 




-tJ ~c -jl A l .=.1 


115 




10 • zt°\ 3m{5u 2) 


0 


-jj A i -1 


160 




-7] 1 . w V_ rtl O A { r~ O \ 

1/an x §o| 20nm(5i 3) 


U 


95 


127 


SF 


SF(51 4) 


O 


108 


136 


SF 


SK£ 5; 


U 


lUo 


lob 






u 


107 


135 


SF 


or 




107 


134 


SF 


SF 


0 


149 


150 




6) 1 


0 


104 


111 






0 


90 


118 


SF 


SF 


0 










0 



cf#^s, <2<H;*1 LPDSl ^Sd] 0)^.3. jil, 3M*m<3 ^MJ-*)» a>-§-<5M 3#£ LPD3 ^ 

AFM* A)--g-5)-a} & 1 5L lo\] e^sffe- £-^-2] ^sV^^. tf*H -*<M 5. 



2 ^fl*l £ 7^1 i+E^-wfl LPD7 ). a)H ^ o^s. AFM^ ftofl sigal^s. ^ 7]J&f;}<%v±. 51 

8<H] M-Bf^ LPD^r, a is] ^-g-ofl.*^ ( B > l60nm and A < HOnm) ±S. -grfr^^ 3^ q-efvflji oi o.^ £ 

9<Hl M-Efyl LPD^, S 12] ^o))Ai^ (Aj- 7 ) ol^D^ 5}S] °^|f q-B}vflji fltf. 

^Alcflo)] ^-^s)^. ^v^^i o]g).^ ^jo]*}^ ^^>^1« Af-g-^- #33$ a o v lH] 2)sM LPD1- 90% o]^-^ ^_ 

1 

Al-g-^V Eflo)^£i£ ^ Al-xj-^ : SFS6220(TENCORAV ^3)-) 

AV-g-^# : 200mra ^l^^^ ^e)s ^)o]b] 
SIM 3] ^^'SdOO) 
o||3l|EJj^ nv-^i 2.1/m 

jq-olS^-* SAfsl-Ji, s-Aiojl o^sM w o v ^°ll ^ * -S-ff-1- =r^§>^, oil- LPDS] ^^T- 

* AFM* Aj-^-sl-^ 5>-<?)sH ( <y:^-# ^-^s>^cf. S>7]21 a 4<H1 H-E]-i|Si(cf. 

4] 
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AFM 


0. ljum > 10711 


0711 


SF(l£ 3/rni<?] ^U-f, L^,3^, -<|j) I07fl ; 


0.1 -0.3w 5711 


37l| SF 


SF(1>S 3/an°J ^ a o v ^) 271)33 3.0^m x 0.2/an^l Pit ^iM^i^^ 17) | i 


0.3jan< 371) 


371) o)f- 


»1(#W|S|$ 7]o]olf. 2 7fl, nfO-H 171) 



X 4°fi H-^\S ^S^M ^-<^*b afs}- ^-o), jh.a1<h] g^ofl^^, ^7}- 5)^ LPD^l 30%(67fl/l 
87H)^ofl £-f= r o)#o\] §-^)7> 5lcffe 3jo) £-^)-7fl 5)$icf. 3 ^s) 50% Tg^BVo,] ^-uva.71) 



-^^H) 2 

T-l-g-tb ^H^S^ ^n^^l : SP-l(TENCOR7-> 
1°^} 1^7)1 

: 200mm ^^}^\ CZ-^e)^ ^Hs) 
^^'S(IOO) 

AflS-Ol ^n}^ CZ-^5)S ^0)3)1-, #7l e||ol^a^ A}-g-S}a} LPD21 £ #-§; ^^Sf^C)-. 

¥ 7flsi 4 #*MHH LPD^ ^-a, s^<y*> $^1-0)2: ^elsH, a 2<H] q-E]-<d! e^o} 

LPDS) ^ ^^§>^nf. o)s. oio)^^e| s 5 ofl u)-E)-^c|-. 



[S. 5] 





AFM 




^51 ^HM|(nm) 








112 


Scratch or s-pit 


Scratch^ 6 l3jwn(£ 10) 


O 




115 


Scratch or s-pit 


Scratch 


o 


98 


142 


Scratch or s-pit 


s-pit(i 11) 


o 


110 


149 


Scratch or s-pit 


s-pit 


o 


86 


132 


Scratch or s-pit 


Scratch 


0 


91 




Bulk ^Grown-in^^- 


£«^ftt W) 


0 


88 




Bulk ^Grown-in^f- 




o 


132 


133 


WW 




o 


104 


109 




WW 


0 



cf-g-ilJL. <2<>1*1 LPD2) ^-S0)o]B)# s)lo)7ia^ ^^PJ-^)» Af-g-sH o]s. LPD o) ^| ^ 

*H.s. AFM-g- ^-^Kn, a 2<h] e^*)-^ ^-^-s) <y=jf# ^si-s^. oi ^ ^7) & 5^1 14^531}. 

3L. 5L 10 ^ i 11^11^ AFM-i- T-V^-S)-^ ^-o]^ LPDS] ^^Vol ^nl^A^o^ cfla^s. u^tflol sa^. S 5<Hlfe, 

£ 10 ^ i 11<H1 M-Ef^ LPD7> o]^ oj)<H) sfl^^l-i- ^ A FM2] ^o)] ^ 7 , 7) ]g|. Scl . ^ 

7-HH 2]s}^ eflol^-la^ A>^-t!- ^'S^l 2]SM LPD# ^o] £ 90 % o]^-o] 

s. ^mu) w ^ asm. 
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XJ.fl.eJ- vflOJ- - HV^fl ?flol^ 4 Af-g-SH A^S)^ LSI -f-Sl ^71^ ^-Ajofl ^ M>£^1 ?-H°l3li^ ^ 

(57) ^1-7^1 
^T 1 * 1. 

SUMa^A)^ ^AfS)-^ ^A}-Al 7|J1, Aj-7] $)) o| 3] £dJ <L3.*fB\ «Va> X^g- ^ CgA}^^ cfl 8}- ^ 

^"Z|-i7h t}-g- 4^2] ^#7}](§*9&H]Ai ^^ffl-Jjl, 0]« ^^-7ilo)l Sl^^l^ ^^SHl-i-ofl Sfl o] Sj 

2. 



?A°l2laigo)l eflo)A^Aj^- ^A}*}-^ ^A>A]7l J7, Aj. 7 j ^o]B|i^ O.S^-E| «U> ^ A]-^ ^ ojA>^-o)l tfl^; ^ 
Oj^°} Xl-Ol CHI ^Ol^S:^^ #7flsl-fe ^Ha^ Aj-g-^Oj ^^« 0 >Sj:7jOlSl- ^31*8-^01, ^.^ ^^Z^lS* 



3. 
4. 
5. 

^1 l *J- vfl^l 7fl 4 ig-ofl ojojAi, a«- JKSm ^r#3HH 3#€ LPD(Light Point Defect)^ ^#7j- 

3- ^-f , A, B ^ A/BS. a) 2:^1 ^-Sl Ej| ^ #f= r # ^tSf^ 

^T 1 * 6. 

^1 1 ^- xfl 4 ^-21 cHi^ *J-<^1 Jl^Ai, A* Jiz^£ ^3H1a-1 LPD(Light Point Defect)^ S#«?Ja). 
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r\, D — 1 \±"\ , n Tl 




A >B x 1.13 


3 #1 IK Stacking Fault) 


A < B XI. 13 




B<90nm and A >107nm 


^liial^^^Chillock, shadow) 


B >160nm and A<107nm 


°1^3#(<%it, 1-71) j 


$7] o]si\ 





St 1 * 7. 



3^*8- 8. 

*ll 7 * 0 H1 5U°H, A* jIZ^IE. ^TJHH LPDCLight Point Defect)^ a^*)- ^aH 

^*1<^ 2b^Hl S^O^ -.O} ^Efl ^lf§> fe T^JSr Sf^SLsL fll°l2]a^2l 3A}HJ-W1. 

St 1 * 9. 



1 * *l] 3 Sfe *ll 7 -%2\ $ -sj-ofl o^Ai, A# j,z^-£ ^^ofl^ LPDCLight Point Defect) 



A, B2] ^3 


^1 ^ 


A >B x 1.13 £^B < 90nm and A >107nm 




A< B XI. 13 


±£ COP 


B >85nm and A<107 nm 


S^eij- Bulk ^ Grown-in It 
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